The clinical picture of acute thyroiditis 8 may be so classical that the diagnosis is obvious. However, very often, the symptomatology may be obscure. Several investigators have sought for a laboratory test, specific for the disease, to complement the clinical observations. In 1949, Werner, Quimby, and Schmidt (1) reported that six patients with thyroiditis had exceedingly low thyroidal uptakes of radioactive iodine. Hamilton, Kirkendall, and Barker (2) , in addition to confirming this isotopic finding, also reported that the level of serum protein bound iodine (PBI) was either high normal or abnormally high. These two laboratory findings have helped to diagnose many obscure cases of thyroiditis. Patients who have ingested or received an injection of iodide compounds, may also show low thyroidal uptake of I-131 and an elevation of the serum PBI. Therefore, it would be helpful to have a test, not dependent on iodine metabolism, confirmatory of the disease.
One year ago, we studied a patient whose fever of unknown origin proved to be due to thyroiditis. In addition to the above mentioned abnormalities in iodine metabolism, we noted a markedly abnormal electrophoretic serum protein pattern. This abnormality consisted of an increase in alpha-i, alpha-2, and gamma globulin. Since this chance observation, we have examined the electrophoretic patterns of the sera of seven other patients who had subacute thyroiditis. All had been assembled, we noted the report of Stemmerman (3) that his four patients with thyroiditis had abnormally high alpha-2 fractions as determined by paper electrophoresis.
It is the purpose of this report to present the electrophoretic patterns of the serum proteins observed in thyroiditis, and to discuss the value of such observations with regard to the diagnosis of this disease. We will also relate the present findings to previous reports of the electrophoretic studies made on pathological sera and thyroid preparations. Finally, some observations will be made on the use of free versus paper electrophoresis in clinical diagnosis.
METHODS
Blood was drawn from patients in the fasting state. The separated serum was diluted with three volumes of diethylbarbiturate buffer (pH 8.6, ionic strength 0.1), dialyzed in the cold against the same buffer, and electrophoresed in a Perkin-Elmer model No. 38 Tiselius apparatus. Planimetry of the diagrams established the relative per cent composition of the sera.
The serum protein bound iodine was determined by the dry ashing technique described by Barker, Humphrey, and Soley (4). The range of serum PBI of normal subjects in our laboratory is from 3 to 7 gamma per 100 ml. The uptake of radioactive iodine by the thyroid was measured 24 hours after the ingestion of approximately 5 microcuries of radioactive iodine (I-131). A scintillation counter 4was placed 20 centimeters from the neck. Counts were taken of the entire head and neck area. The background counts from the head and neck area, excluding the thyroid gland, were then recorded by shielding the thyroid area with a one-inch-thick lead block. The difference between these two counts was considered to be the count from the radioactive iodine within the thyroid gland. Counts were similarly recorded from the contents of a vial containing an aliquot of the ingested dose of I-131 in 10 ml. of water. Thus, the percentage of the ingested dose was easily calculated (5 Table I contains the data derived from the electrophoretic diagrams. In all eight cases, albumin was lowered from the normal range of 55 to 60 per cent to between 35 to 45 per cent, and gamma globulin was elevated. In seven of the eight cases, there also were marked rises in alpha-i and alpha-2 globulins. It can be seen that either alpha-i or alpha-2 globulin may be higher, and that the two may shift their relative concentrations during the course of the patient's disease (Table  I , Case 1). In Case 7, alpha-i globulin, and in Case 8, alpha-2 were not elevated. Case 1 had a quite elevated gamma globulin which decreased over a two-week interval. Slight increases from the normal mean for beta globulin were noted in most of these cases. Cases 1 and 4 were followed for some time after the diagnosis of thyroiditis was established. As the alpha globulins decreased, albumin rose in both, there was an increase in beta globulin in Case 1, while Case 4 had a normal pattern three months later.
Although these eight cases form a small series, the average mean increases from the normal for alpha-i, alpha-2, and gamma globulin are about equal, with a similar standard deviation (Table I) .
The thyroidal uptake of I-131 in each of these cases was less than 3 per cent (Table II) patterns seen in moderately advanced Hodgkin's disease are consistent with a chronic infectious disease." The bibliography given at the end of the present paper refers to other publications which make abundantly clear the non-specificity of change in the alpha, or gamma globulin content of blood. Skillern, Nelson, and Crile, using free electrophoresis, have studied six cases of thyroiditis. They found a decreased albumin in five of the six, a slightly increased gamma globulin in two, an increased alpha-i and alpha-2 in one, and a slight elevation of beta globulin in one. They regard thS protein changes as non-specific (10). Stemmerman's apparently incomplete observations in patients with thyroiditis, based on paper electrophoresis, led him to propose a test which we believe is not valid. He did not report any change other than in alpha-2 globulin. Further, he buttresses the significance of his alpha-2 finding by referring to the work of Shulman, Rose, and Witebsky (11). These authors report that crude hog thyroid gland extract was found, by paper electrophoresis, to migrate with a mobility slightly greater than that of hog alpha-2 globulin (1). Reference to this article shows that the mobilities on paper, used to characterize the hog extract, were calculated by extrapolation of data taken from free solution electrophoresis and by reference to albumin migration. The calculated mobility for the hog "thyroglobulin" is an approximation which probably cannot be extrapolated to human sera. In addition, it is well known that all electrophoretic mobilities of proteins are partially dependent on the relative concentration of the protein components in the solution under test (12) . This is another reason why the calculations of Shulman, Rose, and Witebsky are of questionable value when applied to the migration of components in human sera, as was done by Stemmerman. This point is clearly demonstrated by Gordon, Gross, O'Connor, and Pitt-Rivers in their electrophoretic study of the nature of the circulating thyroid hormone-plasma protein complex (13) . Thyroxine labelled with I-131 was shown to migrate with alpha-i globulin when mixed with serum, although it did not move from the starting boundary when electrophoresed by itself. These authors also compared free and paper electrophoresis of the same serum and showed the coincidence of the major I-131 activity with the alpha-i region.
It is evident from the electrophoretic data o.
the present paper and others cited (6) (7) (8) (9) that the pattern found in the sera of patients suffering from thyroiditis is a reflection of a febrile process accompanied by some tissue inflammation and destruction. Perhaps a lack of sensitivity in the paper electrophoresis method used by Stemmerman obscured alpha-i and gamma globulin changes.
Since no quantitative data were given by this author, it is difficult to judge the point. Therefore, it would seem unwise to advocate that paper electrophoresis is a simple substitute for the earlier procedures used in the diagnosis of thyroiditis. A specific laboratory test for thyroiditis still remains to be found. SUMMARY AND CONCLUSIONS 1. Eight cases of clinically diagnosed thyroiditis have been studied by free solution electrophoresis, radio-iodine uptake, and protein bound iodine determinations.
2. Abnormal serum protein patterns were found in all eight cases. The changes found were considered to be non-specific for the disease, and the result of a febrile process accompanied by some tissue inflammation and destruction. The use of paper electrophoresis as a diagnostic tool in thyroiditis has been evaluated. The claim that an elevated alpha-2 globulin is uniquely characteristic of thyroiditis is not confirmed.
3. The radioactive iodine uptake measurements were significantly abnormal in all eight cases studied. 4 . The determination of serum protein bound iodine was less helpful in diagnosing the disease.
5. It is concluded that a specific diagnostic test for thyroiditis does not exist at present.
